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Description 

This invention relates to an inhalation device incor- 
porating novel means for regulating the rate of patient 
inspiration. 5 

Known inhalation devices suitable for the adminis- 
tration to tiie lung of any inhalation medicament include 
devices which administer the medicament in liquid form, 
in dry powder form or as a suspension of the solid med- 
icament in a liquified propellarrt w 

Devices of the first mentioned type include neb- 
uliser devices wherein a fine respirable mist is formed 
by action of a compressed gas on a sample, by vibration 
of a piezoelectric crystal or by other ultrasonic means; 
alsOi devices of the type described in e.g. International is 
Patent Application WO 91/14468, where the liquid is 
sprayed through a small aperture. 

Devices of the second mentioned type which may 
provide the medicament in unit dose or multidose form 
include the well known SPINHALER (Registered Trade- 20 
mark), which Is described in UK Patent 1122284, the 
TURBUHALER (Registered Trademarl^ which is 
described in United States Patent 4.524.769. and the 
device described in European Patent Application 
407028. 2s 

Devices of the tiiird mentioned type, which gener- 
ally contain a pressurised reservoir of liquified propel- 
lent containing a su^ension of the solid mecficament 
and a metering valve for dispensing a suitable dose, are 
also very well known in the art and is not necessary to so 
describe any particular type here. 

However, it is a general problem with the above 
devices that the efficiency of administration of an accu- 
rate dose of medicament to the lung is severely 
impaired in the absence of any control of the flow of air 35 
through the device. In general, excessive inhalation 
velocity causes a significant proportion of the dose to 
impinge on the back of the throat, with a resultant short 
dose reaching the target area in the lungs. By contrast 
a very low inhalation velocity results in poor dispersion 40 
of tiie medicament particles. This is known to be a par- 
ticular problem of devices of the dry powder type which 
are gaining popularity due to their environmentally 
friendly attributes. 

One way of alleviating the above problem in a dry 45 
powder device is described in US Patent 5,161.524 
(Glaxo) wherein the inhalation device is provided with a 
secondary air conduit as well as the primary air conduit 
which provides the path for the inhalation medicament 
to the lung, tf the air flow velocity becomes too great so 
through the primary air conduit then the secondary air 
cortduit opens furtiier thus decreasing the air velocity in 
the primary air conduit 

However, this arrangement suffers from the di^- 
vantage that whilst the veloctty of air in the primary con- ss 
duit may be reduced, a large volume of non drug- 
containing air is drawn in through the secondary air con- 
duit, with the result that the breath of air necessary to 



secure a proper dose can become very long and drawn 
out. Furthermore, the arrangement may not be suitable 
for all the types of inhalation device described previ- 
ously. 

GB-A-2104393 (Glaxo) relates to an inhalation 
device comprising a housing for medicaments in an aer- 
osol container The device includes a valve located in a 
passage between the housing and an outiet In use, the 
valve closes if the rate of flow of air inhaled by a patient 
exceeds a pre-determined amount However, this 
arrangement has no influence on tiie minimum flow rate 
through the device. 

We have now invented an inhalation device with 
breath rate control which overcomes or signif icantiy mit- 
igates these difficulties. 

Thus, according to a first a^ect of the invention we 
provide a device for the administration of an inhalation 
medicament as defined in Claim 1 . 

By "obstructing means** we mean any element 
made of a material which is wholly or partially impervi- 
ous to air and which is suitable for restiicting the flow of 
air through the pathway. The (^structing means may be 
nrtanufactured from a metal, plastic, rubber or other suit- 
ably dense material and may be of entirely solid 
contruction, or it may be made partially permeable to air 
by the provision of channels. 

By "biassing means" we mean any means for pro- 
viding a restraint to movement against tiie bias on tiie 
af^lk;ation of pressure or suction which also provides a 
restoring force in the opposite direction on tiie release 
of pressure or suction. Suitable biassing means include 
brings, where the ^ring may be compressed or 
stretched, for exanrple, coil, torsion or leaf springs; elas- 
tomeric materials which are reversO^y defbrmable: and 
resilient curved materials (including those made of 
metal, rubber or plastic) where the curve may be revers- 
ibly straightened. 

The pressure fall at the mouthpiece may desirably 
be amplified by providing an air inlet which is con- 
stricted. Thus, we prefer that the cross-sectional area of 
the air inlet is less than the maximum cross-sectional 
area of the pathway. We particularly prefer that the air 
inlet comprises one or more apertures that have a total 
cross-sectional area of less than 25%. especially 10%, 
more especially 5% of tiie maximum cross-sectional 
area of the pathway. 

Without prejudice to the generality of the concept, 
the following combinations of integers are preferred: 

(a) the obstructing means comprises one or more 
fwtitions adapted to slide aaoss the pathway 
along an axis perpendicular to the longitudinal axis 
off the pathway thereby obstructing the pathway. We 
prefer in this case that the biassing means com- 
prises a spring; or 

(b) the obstructing means comprises an annular 
segment of membrane which connects two portions 
of the body. We particularly prefer that the obstruct- 
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ing means comprises a segment of membrane 
made of elastomeric material and the biassing 
means comprises the resistance of the elastomeric 
material to stretching in a direction perpendicular to 
the longitudinal axis of the pathway or that that the s 
obstructing means comprises an annular segment 
of membrane made of inelastic material and the 
biassing means provides a bias against movement 
of the two portions of the body towards each other 
along the longitudinal axis of the pathway. In this w 
latter case, we prefer that the biassing means conv 
prises a spring: or 

(c) the obstructing means comprises a rigid grille or 
perforated sheet formed in a plane perpencficular to 
the longitudinal axis of the pathway on the air inlet is 
side of which rests a flap which in its resting posi- 
tion is deflected towards the air inlet and in its sec- 
ond position is urged against the grille or perforated 
sheet. We particulariy prefer that the flap is rigid 
and is hinged about an axis perpendicular to the 20 
longitudinal axis of the pathway and the biassing 
means comprises a spring at the hinge of the flap; 

or that the flap is made of a resilient elastomeric 
material and the biassing means consists of cunm- 
ture introduced into the flap, said curvature being 25 
directed towards the air inlet; or 

(d) the obstructing and biassing means together 
comprise two or more cooperating flaps made of 
resilient elastomeric material which in the first posi- 
tion are deflected towards the air inlet and which in 30 
the second position are urged together thus reduc- 
ing the cross-sectional area of the pathway 

The airflow regulating means described above are 
adapted to regulate the maximum and minimum velocity 35 
of airflow through the device. 

We prefer that the second nrxjvable obstructing 
means is adapted to reduce the cross-sectional area of 
the pathway at a location between the first obstructing 
means and the means for dispensing medicament. 40 

We prefer that the second biassing means com- 
prises a spring biassed along the longitudinal axis of the 
device and the seoorKi obstructing means comprises a 
shutter mounted on the spring. 

We prefer that the first obstructing means and bias- 45 
sing means comprise the ^emertts described above as 
(a) to (d). We particulariy prefer that the first obstructing 
means has the construction described in (c) abova 

We prefer that the aoss-sectional area of the path- 
way when the second obstructing means is in the first so 
position Is sut>stantially zero. 

As an alternative and preferred construction, which 
has the benefit of an economy of space, tiie first and 
second ot^structing means may be combined into a sin- 
gle element which may move between 3 positiona ss 

Thus, according to a second aspect of the inven- 
tion, we provide a device for the administration of an 
inhalation medtcamerrt including a body defining a 



through-going air pathway having a longitudinal axis, an 
air inlet, an air outiet fonning a mouthpiece, means for 
dispensing medicament into the pathway and air flow 
regulating means, characterised in that the airflow reg- 
ulating means includes a nrxTvable obstructing means 
adapted to reduce the cross-sectional area of the path- 
way at a location between the air inlet and the means for 
dispensing medicament, and biassing means, whereby 
the obstructing means is biassed into a first resting 
position in which the cross-sectiorial area of the path- 
way is mininfttim and is adapted to move against the 
bias of the biassing means to a second position in which 
the cross-sectional area of the pathway is maximum in 
response to a pressure fall at tiie mouthpiece caused by 
inhalation and is adapted to move further to a tiiird posi- 
tion in which the cross-sectional area of tiie pathway is 
less ttian maximum in response to a greater pressure 
fall at the mouthpiece caused by inhalation. 

The following combination of integers are preferred: 

(A) tiie obstructing means is provided with an outer 
groove which is retained in the housing by means of 
a flange witiiin ttie housing around which it fits 
loosely; or 

(B) the obstructing means is provided with an outer 
flange and which is retained in the housing by 
means of a groove within the housing within which 
it fits loosely; or 

(C) tiie obstructing means comprises a V-shaped 
vane, biassed at a hinge fbmned at tiie apex of the 
V, which rotates about an axis perpendicular to that 
of the pathway; or 

(D) the pathway is divided by a partition provided 
with a first aperture and the obstmcting means 
comprises a shutter provided with a second aper- 
ture slidably engaged with the partition, which shut- 
ter is made to sIkJs against the partition against the 
bias of the biassing means by a piston in gaseous 
communication wiUi the mouthpiece. 

In the case of (A) to (D) above, we prefer ttiat 
the biassing means comprises a spring. 

In ttie case of (C) above, we prefer tiiat ttie 
biassing means comprises a spring at the hinge. 

The following combination of integers is also 
prefen-ed: 

(E) the biassing means and obstructing means 
togettier comprise a perforated diaphragm made of 
resilient elastomeric material formed in a plane per- 
pendicular to the longitudinal axis of the pathway. 
We particulariy prefer that the diaphragm is pro- 
vided witfi one or more protrusions on its upper and 
lower surfaces and is located between two parti- 
tions formed in a plane perpendicular to the longitu- 
cfinal axis of the pathway, the partitions being 
provided with apertures with which some or all of 
said protrusions cooperate to restrict or prevent the 
passage of air through the apertures. We prefer the 
protrusion(s) to be of conical shape or to be of a 
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Shape consisting of a cone mounted on a cylinder. 
We prefer the aperture(s) with which the protru- 
sion(s) cooperate to be drcular. We prefer that the 
upper and lower surfaces of the diaphragm are 
each provided with a single protrusion. 5 

In the case of (A). (B) and (E) above, we prefer that 
the obstructing means is of substantially circular section 
along an axis perpendicular to the longitudinal axis of 
the pathway In the case of (C) and (D) above, we prefer 10 
that the obstructing means is of substantially square or 
rectangular section along an axis perpendicular to the 
longitudinal axis of the pathway 

We prefer that the aoss-sectional area of the path- 
way when the obstructing means is in the first position, is 
is substantially zera 

The device body defining the tiirough going-patii- 
way will be made of a rigid material, for example plastic 
or metal, and is preferably of substantially circular or 
square cross-section, although tiie shape of the section 20 
may at least in part be determined by the nature of the 
obstructing means. 

The inhalation device according to the invention is 
particularly suitable for desired air flows in the range 20- 
250 1/min. especially 30-120 1/min, particularly 40-80 ss 
lAnin. Pressure reduction that may be created between 
the air inlet and the mouthpiece in a device according to 
the invention, will typically be in the range 0.1-20 mbar. 

It will be apparent that the air flow regulating means 
way be provided as an integral part of the housing of the 30 
inhalation device or as a separately manufactured por- 
tion of the device which nr^y be affixed to the remainder 
of the inhalation device by means of a weld, a male- 
female type connection, a saew-thread or a mechanical 
equivalent The affixation may be permanent, or it may 3s 
provide for the two portions to be attached and 
detached as desired, for example, to facilitate cleaning 
of the device. We prefer that the air flow regufating 
means is adapted to be reversibly attached to and 
detached from tiie remainder of ttie device. 4o 

As a tiiird aspect of the invention, we provide an air 
flow regulating means as descrOsed above adapted for 
use in conjunction with a device for the administration of 
an inhalation medicament 

Inhafation devices for use in accordance with the 45 
invention include any device conventionally used for dis- 
pensing powdered medicament for inhalation. Suitable 
devices include single dose dry powder inhalers e.g. the 
SPINHALER (Registered Trademark) inhaler and the 
DISKHALER (Registered Trademari^ inhaler and mutti- so 
dose powder inhalers e.g. the TURBUHALER (Regis- 
tered Trademarl^ inhaler and the device described in 
European Patent Application 407028. 

We prefs' that the device is a device for the inhafa- 
tion of a dry powdered medicament or a medicament in ss 
aqueous solution. We particularly prefer that the device 
is a device for the inhalation of a dry powdered medica- 
ment 



Devices for inhalation of a medicament according to 
tiie invention are advantageous in that they are more 
effective or efficient, give a greater therapeutic benefit, 
are safer, are easier or cheaper to manufacture or 
assemble than those of tiie prior art They are also 
advantageous in tiiat in use. thef low of air to the patient 
is more desirably or accurately controlled, the patient is 
able to otrtain a larger or more consistent dose of medi- 
cament or they have other more desirable properties 
than known inhalation devices. 

Preferred embodiments of the present invention will 
now be described, by way of example, witti reference to 
the acconrpanying drawings in which tiie movement of 
air IS shown by arrows. 

Rgure 1(a). shows a longitudinal section tfirough 
an illustrative inhalation device similar to the SPIN- 
HALER (Registered Trademark) incorporating air flow 
regulating means, according to the second aspect of tiie 
invention, in tiie resting position. 

In subsequent figures the details of the inhalation 
device are omitted for convenience. 

Rgure 1(b) shows a longitudinal section tiirough 
tiie device of figure 1(a) with ttie air flow regulating 
means in tiie second position in which tiie cross-sec- 
tional area of tiie air pathway is maximum. 

Rgure 1 (c) shows a longitudinal section ttirough tiie 
device of figure 1 (b) witti the air flow regulating means in 
a third position in which the cross-sectional area of ttie 
pattTway is less tiian maximum. 

Rgure 1(d) shows a cross-section along line l-l of 
Rgure 1(a). 

Rgure 2(a) shows a longitudinal section through a 
device according to ttie second aspect of the invention 
showing the air flow regulating means in tiie resting 
position. 

Rgure 2(b) shows a longitudinal section ttirough 
ttie device of figure 2(a) with ttie air flow regulating 
means in a second position in which the cross-sectional 
area of the air pathway is maxinum. 

Rgure 2(c) shows a longitudinal section through ttie 
device of figure 2(a) with ttie air flow regufating means in 
a third position in which the cross-sectional area of ttie 
pathway is less than maximum. 

Rgure 2(d) shows a plan view of the device of figure 
2(c) with the air-f lew regulating means in the tiiird posi- 
tion taken from the direction of arrow A and in which the 
aoss-section is circular. 

Rgure 2(e) is similar to Rgure 2(d) save ttiat ttie 
aoss-section is square. 

Rgure 3(a) shows a longitudinal section through a 
device according to the second aspect of the invention 
witti ttie air flow regulating means in the resting position. 

Rgure 3(b) shows a longitudinal section ttirough 
ttie device of figure 3(a) with ttie air flow regulating 
means in a second position in which the cross-sectional 
area of the air pathway is maxinum. 

Rgure 3(c) shows a longitudinal section through ttie 
device of figure 3(a) witti the air flow regufating means in 
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a third position in which the aoss-sectional area of the 
pathway is less than nnaximum. 

Rgure 4(a) shows a longttudinal section through a 
device according to the second aspect of the invention 
with the air flow regulating means in the resting position, s 

Rgure 4(b) shows a longitudinal section through 
the device of figure 4(a) with the air fbw regulating 
means in a second position in which the aoss-sectional 
area of the air pathway is maximum. 

Rgure 4(c) shows a longitudinal section through the io 
device of figure 4(a) with the air flow regulating means in 
a third position in which the aoss-sectional area of the 
pathway is less than nr^mum. 

Rgure 5(a) shows a longitudinal section through a 
device according to the second aspect of the invention is 
with the airflow regulating means in the resting position. 

Rgure 5(b) shows a longitudinal section through 
the device of figure 5(a) with the air flow regulating in a 
second position in which the cross-sectional area of the 
air pathway is maximum. 20 

Rgure 5(c) shows a longitudinal section through the 
device of figure 5(a) with the air flow regulating means in 
a third position in which the aoss-sectional area of the 
pathway is less than maximum. 

Rgure 6(a) shows a longitudinal section through a 25 
device according to the first aspect of the invention with 
an air flow regulating means having first and second 
obstructing means in the resting position. 

Rgure 6(b) shows a longitudinal section through 
the device of figure 6(a) wherein the second obstmcting 30 
mwm is in a second position in which the cross-sec- 
tional area of the air pathway is more than minimum. 

Rgure 6(c) shows a longitudinal section through the 
device of figure 6(b) wherein the first obstructing means 
is in a second position in which the cross-sectional area 3s 
of the pathway is less than maximum. 

Figure 7(a) shows a longitudinal section through a 
device outside the scope of tiie invention with the air 
flow regulating means in the resting position. 

Rgure 7(b) shows a longitudinal section through 40 
the device of figure 7(a) witii the air flow regulating 
means in a second position in which the aoss-sectional 
area of the pathway is minimum. 

Rgure 8 shows a longitudinal section through a 
device outside the scope of the invention with the air 4s 
flow regulating means in the resting position. 

Rgure 9(a) shows a longitudinal section through a 
device outside the scope of the invention with ttie air 
flow regulating means in tiie resting position. 

Rgure 9(b} shows a longitudinal section through so 
the device of figure 9(a) with the air flow regulating 
m^ns between the first and second positions. 

Rgure 10(a) shows a longitudinal section through a 
device outside the scope of the invention with tiie air 
flow regulating means in the resting position. ss 

Rgure 10(b) shows a longitudinal section through 
the device of figure 10(a) with the air flow regulating 
means between the first and second positions. 



Rgure 1 1 (a) shows a longitudinal section tiirough a 
device outside the scope of tiie invention with tiie air 
flow regulating means in the resting position. 

Rgure 11(b) shows a longitudinal section tiirough 
tiie device of figure 11(a) with the air flow regulating 
means between tiie first and second positions. 

Rgure 12(a) shows a longitudinal section through a 
device outside the scope of the invention with the air 
flow regulating means in the resting position. 

Rgure 12(b) shows a longitudinal section through 
the device of figure 12(a) with tiie air flow regulating 
means between the first and second positions. 

Rgure 13 shows the results of experimental tests 
performed on embodiments of the invention. 

Referring now to figure 1(a) in more detail, a dry 
powder inhalation device comprises a generally cylindri- 
cal body defining a tiirough-going pathway, said body 
comprising a mouth piece portion L a closure portion 2 
and an air-flow regulator portion a. Closure portion 2 is 
provided, at its end which connects with mouthpiece 
portion 1 with a peripheral flange 4 witiiin which the end 
of nwutfipiece portion 1 fits closely. Air flow regulator 
portion ^ is provided, at its end which connects witii clo- 
sure portion 2. with a peripheral flange 5 wittiin which 
tiie end of closure portion g fits closely. At its end 
remote from air flow regulator portion ^ mouthpiece 
portion 1 is tapered to form a frustoconical mouthpiece 
g. Witiiin nroutiipiece portion 1 a simple bearing 2 is 
supported by aoss members £. A spindle 9 is seated in 
bearing Z Spindle 2 is provided witti a cup Ifl which is 
capable of closely receiving a perforated capsule U 
containing medicament to be inhaled, which together 
form means for di^ensing medicament. Spindle 2 is 
also provided with rotor vanes 12 which cause spindle a 
to rotate within bearing Z when air is drawn through the 
device, as during inhalation. Closure portion 2 is pro- 
vided, at its end remote from the mouthpiece portion 1 
witii a peribrated grid H. 

Airflow regulator portion 2, having an air inlet aper- 
ture li in first partition IS is provided with a second par- 
tition Ifi on the mouthpiece side of the first partition 15 
in between which two partitions is located a perforated 
diaphragm 17. Perforated diaphragm 17 is provided witii 
a protrusion 1g on tiie inlet side which cooperates with 
and closes air inlet aperture 14 in first partition 15 in the 
resting position and a protrusion 12 on the outiet side 
which is adapted to cooperate with and close an aper- 
ture in second partition Ig in response to a pressure 
drop at the mouthpiece caused by inhalation. Second 
partition 1£ also contains further apertures 21. 

Referring now to figure 1 (b), in use. when the pres- 
sure at the mouthpiece (not shown) is reduced on inha- 
lation, ttie perforated diaphragm 17 is distorted and 
pnrtrusion IS moves away from air inlet aperture 14 in 
first partition 15 thus allowing the flow of air through the 
pathway via perforations in ttie cGaphragm 12. 

Referring now to figure 1(c), when ttie pressure at 
ttie mouthpiece is further reduced, protrusion 12 on ttie 
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air outlet side of perforated diaphragm 17 is urged 
against aperture 20. in second partition 1£ thus reducing 
the cross-sectional area of the pathway and restricting 
the flow of air, 

Rgure 1 (d) shows a possible arrangement of perfo- s 
rations in diaphragm 17. 

As variants of the embodiment shown in figure 1, 
perforated diaphragm 17 may be provided with any 
number of protrusions IS to its surface on the air inlet 
side which cooperate with an equal number of aper- io 
tures H in first partition In an alternative arrange- 
ment, there may exist an excess number of apertures 
14 over the number of protrusions Ifl. Equally, perfo- 
rated diaphragm 12 may be provided with one or more 
protrusions IS to its surface on the outlet side which is 
cooperate with an equal number of apertures 20. in sec- 
ond partition !£. or the number of apertures 2Q in parti- 
tion ig may exceed the number of protrusions li on 
perforated diaphragm 17. 

In figures 2 to 12 which follow, the details of con- 20 
struction of portions 1 and 2 of the inhalation device are 
omitted but may readily be ascertained by reference to 
figure 1(a). 

Referring now to figure 2(a) the air flow regulator 
portion ^ of the inhalation device, comprises an air inlet 2s 
^ and contains a hinged V-shaped vane gZ having two 
portions 2^ and g4 which is able to rotate about an axis 
perpendicular to the pathway at a hinge 25. (shown in 
figures 2(d) and 2(e)) against the bias of spring 2&. In 
the resting position, the aoss-sectional area of the 30 
pathway is substantially zero. 

Referring now to figure 2(b). when the pressure at 
the mouthpiece (not shown) is reduced on inhalation, 
vane 21 rotates about its axis against the bias of spring 
2&, thus increasing the cross-sectional area of the path- 35 
way and allowing the flow of air. At a point at which the 
vane has half rotated, the flow of air is maximum. 

Refening now to figure 2(c), when the pressure at 
the mouthpiece is further reduced, the vane 2Z further 
rotates until it is unable to rotate any further at which 40 
point the flow of air is again minimised. 

The two portions 21 24 of vane 2Z may be gas 
impermeable, in which case the flow of air at rest and at 
mininmjm pressure at the mouthpiece will be entirely 
prevented, or either or both portions may be perforated, 45 
in which case some flew of air will be allowed when the 
flew regulator portion S of the inhalation device is in the 
first or third positions. 

Referring now to figure 3(a), air flow regulator por- 
tion S of the inhalation device comprises an air inlet ^ so 
and is provided with an annular flange 2S which retains 
a disc 29. having a central channel 3Q and an outer 
groove 21 in which the flange 28 fits loosely. The groove 
31 in disc 22 is biased against the air outlet side of 
flange 28 by means of spring 22 which is supported by 55 
a protrusion 22 on flange 28- 

Referring now to figure 3(b). when the pressure at 
the nrK)uthpiece (not shown) is reduced on inhalation. 



the disc 23 moves against the bias of spring 32 thus cre- 
ating a space between the flange 28 and the groove 21 
on the disc 2B. through which air may flow. 

Referring now to figure 3(c). when the pressure at 
the mouthpiece is further reduced, the disc 23 moves 
further against the bias of spring 22 and the space 
formed between the flange 28 and the groove 21 on the 
disc 23 is closed. Thus the cross-sectional area of the 
pathway is decreased to that value in the resting posi- 
tion (figure 3(a)). 

Referring now to figure 4(a). air flow regulator por- 
tion 2 of the inhalation device comprises an air inlet 22 
and contains a partition 24 provided with a first aperture 
2S. Aperture 2S is, in the resting position, closed by a 
shutter 28 provided with a second aperture 2Z. which 
shutter is slidably engaged with the partition. Movement 
of the shutter 2Z is controlled by a piston 28 retained in 
piston housing 23 which forms part of the housing of 
flow regulator portion 2 and which is biased against one 
or more springs 48- The piston 28 is in gaseous commu- 
nication with the air outlet at tiie moutfipiece (not 
shown) by means of a channel 11 connecting tiie piston 
housing 23 and a part of tiie air flow regulator portion 2 
on ttie air outiet side of the shutter 28- 

Refening now to figure 4(b), when the pressure at 
ttie moutiipiece (not shown) is reduced on inhalation, 
the piston 281s urged against tiie bias of spring(s) ASl 
and the shutter 28 moves bringing second aperture 2Z 
into communication witti first aperture 28- 

Refening now to figure 4(c), as ttie pressure at tiie 
mouthpiece is further reduced, tiie piston 28 is urged 
furtiier against the bias of spring(s) 43 and the aperture 
2Z in shutter 28 moves out of communication witii the 
aperture 28 in partition 2d, tiius restricting ttie flow of 
air. 

The relative dimensions of apertures 2S and 2Z arxi 
ttie distance of travel of piston 28 may be such ttiat ttie 
pathway is completely closed at rest when a pressure 
drop is produced at the aK)utiipiece. or that ttie cross- 
sectional area of the pathway under tiiese conditions is 
small. 

Referring now to figure 5(a). air flow regulator por- 
tion 2 of the inhalation device comprises an air inlet 22 
and is provided with a circumferential groove 42 which 
retains a disc 42 having a central channel 44 and an 
outer flange 45 around which the groove 42 fits loosely. 
The flange 48 on disc 42 is biased against ttie inlet side 
of groove in the housing by means of spring 48 which 
is supported by a base 42. Base 4Z is illustrated as a 
grille; however rt may alternatively consititute a protiu- 
sion into ttie pathway from the wall of the air flow regu- 
lator portion 2 at a point on ttie outiet side of the groove 
42. or a crossiaiece, or it may constitute some other 
mechanical equivalent which will be apparent to a per- 
son skilled in the art 

Referring now to figure 5(b). when the pressure at 
the moutiipiece (not shown) is reduced on inhalation, 
ttie disc 42 moves against the bias of spring 48 tims cre- 
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ating a ^ce between the flange 45 on the disc 4^ and 
the groove 42 through which air niay flow. 

Refemng now to figure 5(c). when the pressure at 
the mouthpiece is further reduced, the disc 4a moves 
further against the bias of ^ring 4& and the ^ce 
formed between the flange 4S on the disc 4^ and the 
groove ^ is closed. Thus the cross-sectional area of 
the pathway is decreased to that value in the resting 
position (figure 5(a)). 

In figures 3 and 5. we prefer that the airflow regula- 
tor portion a and disc ^ or 4S are of circular section. 
However, they may also be of another shaped section, 
for example, of rectangular or square section. 

Furthennore, it will be apparent to tiie skilled per- 
son that disc 23 or 4S may have any number of chan- 
nels which may be arranged as desired. Alternatively, 
although this is not prefen-ed. they may be entirely solid 
in which case the minimum flow rate will be zero. 

Refen-ing now to figure 6(a), air flow regulator por- 
tion a of the inhalation device, having an air inlet aper- 
ture 14 in first partition 1^ is provided with a second 
perforated partition l£ towards the outiet in between 
which is located a shutter 4g which is urged against air 
inlet aperture 14 by tiie bias of spring 4S and a curved 
re^lient flap SQ made of elastomeric material which 
rests against second partition Ig on the air inlet side of 
second partition Ig ard in which the curvature of the 
flap §Q is directed towards tiie air inlet. 

Refening now to figure 6(b), in use, when the pres- 
sure at the mouthpiece (not shown) is reduced on inha- 
lation, tiie shutter 42 moves away from the air inlet 
aperture 14 in f ir^ partition 15 against the bias of spring 
43 thus allowing air to he drawn through the device. 

Referring now to figure 6(c), when the pressure at 
the mouthpiece is further reduced, the flap SQ is urg^ 
against partition 1£ with lessening of its curvature 
tha-eby reducing the cross-sectional area of the path- 
way and restricting the flow of air. Should the suction 
aii^ied at the mouthpiece be reduced, the curvature of 
the flap is restored and the cross sectional area through 
which tiie air may pass is increased. In ttiis way the flow 
of air through the device is regulated. 

Referring now to figures 7(a) and 7(b), air flow reg- 
ulator portion 3 of the inhalation device having an air 
inlet 2g is provided with a grille or perforated partition Ig 
on the air inlet side of which rests a curved resilient flap 
5Q rmAe of elastomeric material, the curvature of which 
flap is directed towards the air inlet The operation of the 
device in response to a varying strength suction applied 
at the mout^iece is essentially as described above for 
figures 6(b) and 6(c). 

In figure 8. tiie curvaj resilient f lap SQ of figure 7 is 
replaced by a rotataWe rigid flap §1 which is hinged at 
the waU of the hoi^ng of the air flow regulator portion £ 
such that the axis of rotation is perpendicular to the 
direction of air flow. At rest the rigid flap §1 biassed 
towarcte the air inlet by ^ng S located at the hinga 
As the pressure at ttie nrtouthpiece (not shown) is 



reduced, rigid flap SI is urged against peribrated parti- 
tion Ig thereby reducing the cross-sectional area of the 
air patfiway and restricting the flow of air. 

In figure 9(a). tiie housing of the air flow regulator 
5 portion 3 of the inhalation device, which we prefer to be 
of square section, and which is provided with an air inlet 
22, contains two cooperating flaps a 54 of resilient 
elastomeric material which are deflected towards the air 
inlet 

10 Referring to figure 9(b), when the pressure at tiie 
mouthpiece (not shown) is reduced on inhalation, the 
flow of air through tiie pathway causes flaps ^ and 54 
to be urged together, thus causing a reduction in the 
CToss-sectional area of the pathway. The flow of air 

IS through the outiet is thus regulated in a similar manner 
to tiie embodiments shown in figures 7 and 8. 

Furthermore, a device similar to the embodiment 
shown in figure 9 may be imagined in which flaps ^ 54 
are replaced by a larger number of flaps in a frusto-con- 

20 ical anangement in which case the cross-section of tiie 
air flow regulator portion g is desirably circular. 

Referring now to figure 10(a), air flow regulator por- 
tion 3 of the inhalation device, consists of two portions 
5S and the former of which is provided with a con- 

25 stricted air inlet 14, the two portions of the housing 
being connected by an annular segment of membrane 
made of thin elastomeric material 5Z held rigid by the 
presence of two or more solid supports 53. 

Refemng now to figure 10(b). as the pressure at tiie 

30 moutiipiece (not shown) is reduced on inhalation, a 
pressure difference (amplified by the constriction at air 
inlet 14) is created across the membrane 57 causing it 
to sta'etch against its bias into the air pathway. The air 
pathway is obstructed and its cross-sectional area is in 

35 this way reduced. As the pressure drop at ttie moutii- 
piece is reduced, the membrane 5Z relaxes towards its 
rest position and the cross-sectional area of the path- 
way through which the air may pass is inaeased 
towards its maximum value. The stretching and relaxing 

40 of the membrane SZ is sensitive to the suction applied at 
tiie moutfpiece and thus tiie flow of air through tiie 
device is regulated. 

As a variant of the embodiment shown in figure 10 
we envisage a further embodiment in which the elasto- 

45 meric membrane is present not as an annular segment, 
but as two part semi-annular segments located diamet- 
rically opposite each other and in which the supports 5g 
are formed as an integral part of the housing tube. This 
variant on the tentti emkxxJiment can be expected to 

50 operate in the same manner as the tenth embodiment. 
aHhough it may have further advantages for example in 
ease of manufacture. 

Referring now to figure 1 1 (a), air flow regulator por- 
tion 3 of the inhalation device is of circular section and 

55 consists of two portions 55 and 56. the former of which 
is provided with a constricted air inlet 14, ttie two por- 
tions of the housing being connected by an annular seg- 
ment of membrane made of inelastic material 5Z held 
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rigid and extended by the presence of spring §2. 

Referring now to figure 11 (b), as the pressure at the 
mouthpiece (not shown) Is reduced on Inhalation, a 
pressure difference Is created across the membrane 5Z 
causing It to crumple into the pathway. As the mem- s 
brane SL is inelastic, the two portions of the housing are 
drawn together against the bias of spring Sg. The path- 
way Is obstructed and its cross-sectional area is In this 
way reduced. As the pressure drop at the outlet is 
reduced, the spring ^ relaxes and the membrane SL 
returns towards Its rest position. TTie cross-sectional 
area of the pathway through which air may pass is thus 
increased towards Its maximum value. In this way. and 
in a similar manner to the tenth embodiment, the flow of 
gas through the outlet Is regulated. is 

As a variant of the embodiment shown in figure 1 1 . 
we envisage a further embodiment in which the two por- 
tions of the air flow regulator portion ^ have square sec- 
tion separated by a segment of membrane made of 
inelastic material wherein this segment contains 20 
creases so that it is capable of compressing concertina 
fashion with simultaneous reduction In its aoss-sec- 
tiona) area in the manner of an old-fashioned camera 
bellows. 

Referring now to figure 1 2(a). air flow regulator por- 25 
tlon ^ of the Inhalation device, having constricted air 
inlet li contains along Its length two partitions SSI 
retained in pockets gl in the housing of tiie air flow reg- 
ulator portion with which they form an airtight seal. 
Partitions SQ are adapted to slide along an axis perpen- so 
dicular to the longitudinal axis of the device, and are in 
gaseous communication with the outside of the housing 
through airiioles Springs ^ bias partitions gQ into 
tiieir resting position within pockets gl. 

Referring now to figure 1 2(b). as tiie pressure at tiie 35 
mouthpiece (not shown) Is reduced on Inhalation, a 
pressure difference Is created between the Inside and 
outside faces of the partitions gQ causing tiiem to slide 
in a direction perpendicular to the longitudinal axis of 
the device against the bias of springs 6^. The pathway 40 
Is obsta'ucted and its aoss-sectional area is reduced. As 
the pressure reduction at the outiet is reduced, the 
springs ^ relax and the partitions return to their rest 
positions witiiln pockets gl. The cross-sectionai area of 
the pathway through which the air may pass is ttius 45 
ino'eased towards its maximum value. In this way. the 
flow of air tiirough the device is regulated. 

Although It is not prefeaed, it can be seen ttiat a 
variant on the twetth emtxxliment may be provided 
which comprises only a single partition gQ, but which so 
will nevertheless operate in a similar manner. 

It may be envisaged in the embocfiments shown in 
figures 1 . 5. 6, 7 and 8 in order to improve compactness 
of ttie device that perforated grid 11 may be omitted 
from the construction, particulariy if the closure portion ss 
2 and tiie air flow regulator portion £ are nwuided as 
one piece rather than twa 

Embodiments were tested exp^mentally to Inves- 



tigate tiieir air flow characteristics as follows: 
Experimental Test 1 

An Inhalation device according to the invention was 
constructed which comprised a conventional SPIN- 
HALER (Registered Trademari^) and an air flow regula- 
tor portion as illustrated In figure 6 in which ttie size of 
aperture 14 was 6.3 mm, ttie inside diameter of tiie 
housing of tiie air flow regulator portion was 20.7 mm, 
tiie elastomeric flap 32 was drcuiar and manufactured 
of vulcanised rubber and the spring 4^ consisted of a 
single turn of fine steel wire. 

The device was tested using a vacuum generator to 
simulate patient inhalation. A maximum flow-rate was 
obtained at 41 lAnin, which flow rate is known to be in 
tiie desirable range for efficient inhalation of dry-pow- 
dered medicament 

Experimental Test 2 

An air f bw regulator portion tor an inhalation device 
according to tiie invention was constiucted as illustrated 
in figure 1 in which tiie inside diameter of ttie air flow 
regulating portion 2 was 50 mm. the diameter of ttie 
aperture 14 was 5 mm, diaphragm 12 was consti-ucted 
of silicone rubber of thickness 0.95 mm arvj protiusions 
Ifi and 1^ were manufactured of a rigid plastics material 
(acetaQ. 

Protrusions Ig and IS were affixed to the diaphragm by 
means of a screw fixture on protrusion H which passed 
through ttie diaphragm 17 into a tiireaded socket wittiin 
protrusion IS. An airtight cooperation between protru- 
sion IS arxJ aperture H in the resting position was 
ensured by the provision of a 3 mm tiiick foam rubber 
sunx)und to aperture 14. Diaphragm 17 contained a sin- 
gle circular perforation of diameter 5 mm. 
Three tests were performed wrtii other dimensions as 
follows: 

Diameter of the aperture gS : 6 mm; 
Protrusion Ifi consisted of a cone of height 10 mm 
and conical angle 40'' sitting on cylindrical base of 
height 3 mm; 

Protrusion IS consisted of a cone of height 4 mm 
and conical angle 45 sitting on a cylindrical base 
of height 3 mm; 

Distance betwe^ partition 15 and diaphragm 17 : 3 
mm; 

Distance between partition IS and diaphragm 12 : 
13 mm. 

Test2fb) 

Dimensions as witti Test 2(a) except for the follow- 
ing: 
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Distance between partition 15 and diaphragm 17 : 2 
mm: 

Distance between partition Ifi and diaphragm 17 : 
11 mm. 

Partition Ig was provided with a second aperture of s 
diameter 5 mm. 

Dimensions as with Test 2(b) except for the follow- io 

ing: 

Distance between partition 15 and diaphragm H : 3 
mm; 

Distance between partition Ifi and diaphragm 17 : is 
13 mm. 

The characteristics of the air flow regulator portion 
of the device were tested by application of a vacuum. A 
profile of flow rate delivered against pressure drop 20 
across the portion is shown in figure 13. 

The S-shaped profiles of tests 2(a). 2(b) and 2(c) 
illustrate minimum and maximum flow control character- 
istics of tiie device according to the invention. 

It is to be expected that a person skilled in the art 25 
could with routine experimentation optimise the param- 
eters above to obtain flews in response to a pressure 
drop within a desired range. 

Claims 30 

1. A device for the administration of an inhalation 
medicament including a body defining a through- 
going air pathway having a longitudinal axis, an air 
inlet. (14). and air outiet fbmning a mouthpiece (1), 35 
means for dispensing medicament (11) into ^e 
pathway and air flow regulating means (3) which 
includes a movable obstructing means (50) 
adapted to reduce the cross- sectional area of the 
pathway at a location between ttie air inlet (14) and 40 
the means for dispensing medicament (11), and 
biassing means, whereby tiie ot)structing means 
(50) is biassed into a first resting position in which 
the cross-sectional area of the pathway is maxi- 
mum and is adapted to move against the bias of the 45 
biassing means to a second position in which the 
cross-sectional area of tiie pathway is less than 
maximum in response to a pressure fall at the 
moutfipiece (1) caused by inhalation, characterised 
in that the air flow regulating means (3) further so 
includes second movable obstructing means (48) 
adapted to reduce the cross-sectional area of the 
pathway at a location between the air inlet (14) and 
the means for dispensing medicament (11), and 
second biassing means (49). whereby the second ss 
obstructing means (48) is k»assed into a first resting 
position in wNch the aoss-sectional area of the 
pathway is minimum and is adapted to move 



against the bias of the biassing means (49) to a 
second position in which the cross-sectional area of 
tiie pathway is more tiian minimum in response to a 
pressure fall at the moutiipiece caused by inhala- 
tion 

2. A device according to claim 1 wherein the cross- 
sectional area of the air inlet (14) is less tiian tiie 
maximum cross-sectional area of tiie pathway 

3. A device according to daim 1 or claim 2 wherein tiie 
obstructing means (50) comprises one or more par- 
titions adapted to slide across the pathway along an 
axis perpendicular to the longitudinal axis of tiie 
pathway tiiereby obstructing the pathway 

4. A device according to claim 1 or claim 2 in which 
tiie ofc>structing means (50) comprises an annular 
segment of membrane (57) which connects two 
portions of tiie body (55,56). 

5. A device according to claim 4 in which tiie mem- 
brane (57) is made of elastomeric material, and tiie 
biassing means comprises tiie resistance of tiie 
elastomeric material to stretching in a direction per- 
pendicular to tiie longitudinal axis of the pathway 

6. A device according to daim 4 in which the obstruct- 
ing means (50) comprises an annular segment of 
membrane (57) made of inelastic material and the 
biassing means provides a bias against movement 
of the two portions of the body towards each other 
along the longitudinal axis of the pathway 

7. A device according to daim 1 or claim 2 in which 
tiie obstructing means comprises a rigid grille or 
perforated sheet (16) formed in a plane perpendic- 
ular to the longitudinal axis of the patiiway on the air 
inlet side of which rests a flap (50) which in its rest- 
ing position is deflected towards the air inlet (14) 
and in its second position is urged against tiie grille 
or perforated sheet (16). 

8. A device according to daim 7 in which tiie flap (51 ) 
is rigid and is hinged atxujt an axis perpendicular to 
tiie longitudinal axis of tiie pathway and tiie bias- 
sing means comprises a spring (52) at tiie hinge of 
tiie flap (51). 

9. A device according to daim 7 in which tiie flap (50) 
is made of a resilient elastomeric material and the 
biassing means conasts of curvature introduced 
into the flap (50) said curvature being directed 
towards the air inlet (14). 

10. A device according to daim 1 or claim 2 in which 
the obstructing apd biassing means together com- 
prise two or more cooperating flaps (53.54) of resil- 
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lent eiastomeric material which in the first position 
are deflected towards the air inlet (14) and which in 
the second position are urged together thus reduc- 
ing the cross-sectional area of the pathway. 

5 

11. A device according to arry one of claims 1 to 10 
wherein the second biassing means comprises a 
spring (49) biassed aiong the longitudinal axis of 
the device and wherein the second obstructing 
means comprises a shutter (48) mounted on the io 
spring (49). 

12. A device according to any one of claims 1 or 11 in 
which the cross sectional area of the pathway when 
the second obstaicting means (46) is in the first is 
position, is substantially zera 

13. A device for tiie administration of an inhalation 
medicament, including a body defining a ttirough- 
going air pathway having a longitudinal axis, an air 20 
inlet (14). an air outiet forming a mouthpiece (1). 
means for dispensing medicament (11) into the 
pathway and air flow regulating means (3), charac- 
terised in ttiat the air flow regulating means (3) 
includes a nxivable obstructing means (17) 2S 
adapted to reduce tiie cross- sectional area of the 
pathway at a location between tiie air inlet (14) and 
the means for dispensing medicament (11). and 
biassing means, whereby the obstructing means 
(17) is biassed into a first resting position in which 30 
the cross-sectional area of the pathway is mininnum 
and is adapted to move against the bias of the bias- 
sing means to a second position in which the aoss- 
sectional area of the patiiway is maxinuim in 
response to a pressure fall at the mouthpiece (1) 3s 
caused by inhalation and is adapted to move further 

to a third position in which the aoss-sectional area 
of the pathway is less than maximum in response to 
a greater pressure fall at the nx)uthpiece caused by 
inhalation. 40 

14. A device according to daim 13 in which the 
obstructing means is provided with an outer groove 
(31) and which is retained in the housing by means 

of a flange (28) within the housing around which it 45 
fits loosely 

15. A device according to daim 13 in which the 
obstructing means is provided with an outer flange 
(29) and which is retained in ttie housing by means so 
of a groove within tiie housing within which it fits 
loosely. 

16. A device according to daim 13 in which the bias- 
sing means and obstructing means together conv ss 
prise a perforated diaphragm (1 7) made of resilient 
eiastomeric material formed in a plane perpendicu- 
lar to the longitudinal axis of the pathway. 



17. A device according to claim 16 in which the dia- 
phragm (17) is provided witii one or more protru- 
sions (18.19) on its upper and lower surfaces and is 
located between two partitions (15.16) formed in a 
plane perpendicular to tiie longitudinal axis of tiie 
pathway, tiie partitions (15.16) being provided with 
apertures (14,20,21) with which some or all of the 
protrusions cooperate to restrict or prevent the pas- 
sage of air through the apertures. 

1& Adevice according to any one of claims 13 to 17 in 
which the obstructing means (17) is of substantially 
circular section along an axis perpendicular to tiie 
longitudinal axis of the patiiway. 

19. A device according to daim 13 in which tiie 
obstaucting means comprises a V-shaped vane 
(27), biassed at a hinge (25) formed at the apex of 
tiie V, which rotates eboiA an axis perpendicular to 
tiiat of the pathway. 

2a A device according to daim 13 in which the path- 
way is divided by a partition (34) provided witii f irst 
aperture (35) and tiie obstixicting means comprises 
a shutter (36) provided witii a second aperture (37) 
slidably engaged vtntti tiie partition (34). which shut- 
ter (36) is made to slide against tiie partition (34) 
against the bias of the biassing means (40) by a 
piston (38) in gaseous communication with tiie 
moutiipiece (1). 

21. A device according to any one of claims 1, 2, 3. 6. 
13. 14, 15, 19 and 20 in which tiie biassing means 
comprises a spring (32. 40, 46. 49). 

22. Adevice according to any one of claine 13 to 21 in 
wNch the cross-sectional area of tiie pathway when 
tiie obstructing means (17) is in tiie first position, is 
substantially zera 

23. A device according to any one of daims 1 to 22 in 
wNch the air flow regulating means (3) is adapted 
to be reversibly attached to and detached from tiie 
remainder of the device. 

24. An air flow regulating means (3) as defined in any 
preceding claim, adapted for use in conjunction 
with a device for the administration of an inhalation 
medcament. 

PatenlansprQche 

1. Vorrichtung zur Venbreichung eines Inhalations- 
medkam&its. die einen einen durchgehenden Uift- 
weg festiegenden KOrper mit einer Langsachse. 
enen LufteinlaB (14). einen ein MundstQck (1) bil- 
denden toiftauslaS. Mittel zur Abgabe von Medika- 
mem (11) in den Weg und ein 
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Luftstromregutierungsmittel (3) aufwetst, welches 
ein bewegliches Hindernismittel (50) enthait wel- 
ches so ausgelegt ist daB es die Querschnrttsfia* 
Che des Weges an einer Stelle zwischen dem 
LufteinlaB (14) und den Mittein zur Medikament- 5 
Abgabe (11) verringert. und Vorspannmittel, 
wodurch das Hindernismittel (50) in eine erste 
Ruheposition vorgespannt ist, in welcher die Quer- 
schnittsfiache des Weges am grOBten ist, und als 
Reaktion auf einen durch Inhalation bewirkten 10 
Dmckabfall am MundstOck (1) gegen die Vorspan- 
nung der Vorspannmrttet in eine zweite Position 
bewegbar ist. in welcher die Querschnittsf lache des 
Weges Meiner als maximal ist, dadurch gekenn- 
zeichnet daB das Luftstromregulierungsmittel (3) 75 
weiters ein zweites bewegliches Hindernismittel 
(48) aufweist, das die Querschnittsfldche des 
Weges an einer Stelle zwischen dem LufteinlaB 
(14) und den Mittein zur Medikament-Abgabe (11) 
verWeinem kann. sowie zweite Vorspannmittel (49), 20 
wodurch das zweite Hindernismittel (48) in eine 
erste Ruheposition vorgespannt ist. in welcher die 
Querschnittsfiache des Weges am kleinsten ist 
und das als Reaktion auf einen durch Inhalation 
bewirkten Druckabfall am MundstQck gegen die 25 
Vorspannung der Vorspannmittel (49) in eine zweite 
Position bewegbar ist, in welcher die Querschnitts- 
fiache des Weges grOBer als minimal isL 

2. Vonrichtung nach Anspruch 1, wobei die Quer- 30 
schnittsfiache des Lufteinlasses (14) Meiner als die 
maximale Querschnittsfldche des Weges ist 

3. Vorrichtung nach Anspruch 1 Oder 2, wobei das 
Hindernismittel (50) eine Oder mehrere Trenn- 3S 
wflnde aufweist. die entlang einer normal zur 
L&igsachse des Weges verlaufenden Achse quer 
Qber den Weg gleitbar sind und dadurch den Weg 
behindem. 

40 

4. Vorrichtung nach Anspruch 1 oder 2. wobei das 
Hindernismittel (50) ein ringfOrmtges Membranseg- 
ment (57) aufweist. weldies zwei Tetle (55, 56) des 
Kdrpers verbindet 

45 

5. Vonichtung nach Anspruch 4. wobei c£e Membran 
(57) aus ela^omerem Material hergesteitt ist und 
das Vorspannmittel den Wtderstand des elastome- 
ren Materials gegen eine Dehnung in einer zur 
Ungsachse des Weges normalen Richtung so 
umfaBt. 

6. Vonichtung nach Anspruch 4, wobei das Hindernis- 
mittel (50) ein erstes ringfOnmiges Membranseg- 
mertt (57) aus unelastischem Material aufweist und ss 
das Vorspannmittel eine Vorspannung gegen eine 
Bewegung der beiden Tale des KOrpers zueinan- 
der entlang der Ldngsachse des Weges vorsieht 



7. Vorrichtung nach Anspruch 1 oder 2, wobei das 
Hindemismittel ein stan-es Gitter oder ein perfbrier- 
tes Blatt (16) aufweist die in einer Ebene normal 
zur Ungsachse des Weges ausgebildet ist. an 
deren LufteinlaBseite eine Klappe (50) aufliegt die 
in ihrer Ruheposition zum LufteinlaB (14) hin gebo- 
gen und in ihrer zweiten Position gegen das Gftter 
Oder perforierte Blatt (16) gedrOckt ist. 

8. Vorrichtung nach Anspruch 7, wobei die Klappe 
(51) Stan* ist urxl um eine zur Ldngsachse des 
Weges normale Achse angelenkt ist und das Vor- 
spannmittel eine Feder (52) am Gelenkder Klappe 
(51) aufweist. 

9. Vonichtung nach Anspruch 7, wobei die Klappe 
(50) aus nachgiebigem elastomeren Material her- 
gestelH ist und das Vorspannmittel aus einer KrOm- 
mung besteht die in die Klappe (50) eingefOhrt ist. 
wobei diese KrOmmung zum LufteinlaB (14) hin 
gerichtet ist. 

10. Vorrichtung nach Anspruch 1 oder 2, wobei die Hin- 
dernis- und Vorspannmittel zusammen zwei Oder 
mehrere mit ihnen zusammenwirkende Klappen 
(53. 54) aus nachgiebigem elastomeren Material 
aufweisen, die in der ersten Position zum LufteinlaB 
(14) hin gebogen sind und die in der zweiten Posi- 
tion zueinandergedrockt sind und so die Quer- 
schnittsfiache des Weges verideinem. 

11. Vorrichtung nach einem der AnsprOche 1 bis 10, 
wobei das zweite Vorspannmittel eine Feder (49) 
aufweist. die entlang der Lfingsachse der Vorrich- 
tung vorgespannt ist und wobei das zweite Hinder- 
nismittel ein VerschluBelement (48) aufweist. das 
an der Feder (49) angebracht ist. 

12. Vorrichtung nach einem der AnsprOche 1 oder 11, 
wobei. wenn sich das zweite Hindernismittel (48) in 
der ersten Posrtion befindet die Querschnrttsflflche 
des Weges tm wesentlichen Null ist. 

13. Vorrichtung zur Verabreichung eines Inhalations- 
medikaments. mit einem einen durchgehenden 
Luftweg festiegenden KOrper mit einer Langs- 
achse, einem LufteinlaB (14) und einem ein Mund- 
stQck (1) biidenden LuftauslaB. Mittein zur Abgabe 
von Mecfikament (11) in den Weg und einem Luft- 
stromregulierungsmittel (3). dadurch gekenn- 
zeichnet. daB das Luftstromregulierungsniittel (3) 
ein bewegliches Hindernismittel (17) aufweist mit 
dem die Querschnittsfiache des Weges an einer 
Stelle zwischen dem LufteinlaB (14) und den Mit- 
tein zur Medikament-Abgabe (1 1) verkleinert>ar ist. 
und Vorspannmittel. wobei das Hindernismitte! (17) 
in eine erste Ruheposition vorgespannt ist in wel- 
cher die Querschnittsfiache des Weges am Main- 
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sten ist, und das Hindernismittel als Reaktion auf 
einen durch Inhalation verursachten Daickabfall 
am MundstQck (1) gegen die Vorspannung des Vor- 
spannmittels In eine zweite Position bewegbar ist, 
in welcher die Querschnittsfiache des Weges am s 
QTQQien ist, und das ats Reaktion auf einen durch 
Inhalation verursachten grOSeren Druckabfall am 
MundstQck in eine dritte Position weiterbewegbar 
ist. in welcher die Querschnittsfiache des Weges 
Kleiner als maximal ist. 

14. Vorrichtung nach Anspruch 13, wobei das Hinder- 
nismittel mit einer AuQennut (31) versehen und im 
Gehduse mittels eines im Gehduse vorgesehenen 
Ransches (28) gehalten ist, den es mit Spidpas- is 
sung umgibt 

15. Von-ichtung nach Anspruch 13, wobei das Hinder- 
nismittel mit einem AuSenflansch (29) versehen 
und im Gehduse mittels einer im Gehause vorgese- 20 
henen Nut gehalten ist. in der es mit Spielpassung 
aufgenommen ist. 

16. Vorrichtung nach Anspruch 13, wobei das Vor- 
spannmittel und das Hindernismittel zusammen ein 2S 
pertoriertes Diaphragma (17) aus nachgiebigem 
elastomeren Material aufweisen, das tn einer zur 
Lftngsachse des Weges normalen Ebene ausgebil- 
detist 

30 

17. Vonrichtung nach Anspruch 16, wobei das Dia- 
phragma (17) mit einem oder mehreren VorsprQn- 
gen (18. 19) an seiner oberen und unteren 
Oberf lache versehen ist und sich zwischen zwei in 
einer zur Ungsachse des Weges normalen Ebene 35 
ausgebildeten Trennwande (15, 16) befindet, wobei 

die Trennwande (15, 16) mit Offnungen (14, 20, 21) 
versehen sind, mit welchen einige oder alle der Vor- 
sprOnge zusammenwirken. um den Durchgang von 
Luft durch die Offnungen einzuschrdnken oder zu 40 
verhindem. 

18. Vorrichtung nach einem der AnsprOche 13 bis 17. 
wobei das Hindernismittel (1 7] in einem Schnitt ent- 
lang einer zur Langsachse des Weges nomialen 45 
Achse im wesentfichen kreisfOrmig ist. 

19. Vorrichtung nach Anspruch 13. wobei das Hinder- 
nismittel einen V-f6rmigen FlOgel (27) aufweist, der 

an einem am Scheitel des V ausgebildeten Gelenk so 
(25) vorgespannt ist und sich um eine Achse dreht 
die zu jen^ des Weges normal vertfluft. 

20. Vorrichtung nach Anspruch 13. wobei der Weg 
durch eine mit ersten Offnungen (35) versehene 55 
Trennwand (34) unterteilt ist und das Hindernismit- 
tel ein VerschluBelement (36) aufweist. das mit 
einer zweiten Offnung (37) versehen ist und mit der 



Trennwand (34) gleitend in Eingrrff steht. wobei das 
VerschluBelement (30) durch einen in Qas-Verbin- 
dung nrtit dem MundstQck (1) stehenden Kbiben 
(38) veranlaBt wird, gegen die Vorspannung des 
Vorspannmittels (40) an der Trennwand (34) zu 
glerten. 

21. Vorrichtung nach einem der AnsprOche 1, 2. 3. 6, 
13. 14. 15, 19 und 20. wobei das Vorspannmrttel 
eine Feder (32. 40, 46. 49) aufweist 

22. Vorrichtung nach einem der AnsprOche 13 bis 21, 
wobei die Querschnittsfiache des Weges im 
wesentlichen Null ist. wenn sich das Hindernismittel 
(17) in der ersten Position befindet. 

23. Vonichtung nach einem der AnsprOche 1 bis 22, 
wobei das Uiftstromregulierungsmittel (3) reversi- 
bel am Rest der Vorrichtung befestigbar und losbar 
von diesem ist 

24. Lxiftstromregulierungsmittel (3) nach einem vorher- 
gehenden Anspmch, ausgelegt zur Venwendung in 
Verbindung mit einer Vonrichtung zur Verabrei- 
chung eines Inhalationsmedikaments. 

Revendlcations 

1. Dispositif pour Tadministration d'un medicament k 
inhaler, comprenartt un corps d6finissant un che- 
min de passage de I'air ayant un axe longitudinal, 
une entr6e d'air (14). une sortie d'air formant une 
enrtbouchure (1), un moyen d'administration du 
mMcament (11) dans le chemin et un nioyen de 
regulation du debit d'air (3) qui connprend un moyen 
d*obstruction mobile (50) congu pour r^duire la sec- 
tion transversale du chemin en un endroit situe 
entre Tentree d'air (14) et le moyen d'administration 
du medicament (1 1). et un moyen de limitation, le 
moyai d'obstruction (50) etant fbrc6 dans une pre- 
miere position de repos dans laquelle la section 
transversale du chemin est maximale et etant 
oon^ pour se deplacer contre la resistance du 
moyen de limitation vers une deuxieme position 
dans laquelle la section transversale du chemin est 
inferieure au maximum en reaction e une chute de 
pression k I'embouchure (1) provoquee par Unhala- 
tion. caracterise en ce que le moyen de regulation 
du debit d'air (3) comprend egatement un deuxieme 
moyen d'ot)struction mobWe (48), congu pour 
reduire la section transversale du chemin en un 
endroit situe entre I'entree d'air (14) et le nrxsyen 
rfadminfetration du medicament (11). et un 
deuxieme moyen de limitation (49), le deuxieme 
nxsyen d'obstruction (48) etant force dans une pre- 
miere position de repos dans laquelle la section 
transversale du chemin est minimale et etant congu 
pour se deplaca* contre la resistance du nxyen de 
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limitation (49) vers une deuxi6me position dans 
laquelle la section transversale du chemin est 
sup6rleure au mininuim en r6action d une chute de 
presslon ^ I'emtwuchure (1) prcvoqu6e par I'inhala- 
tion. 5 

2. DIspositif sulvant la revendication 1 , dans lequel la 
section transversale de I'entr^e tfair (14) est infd- 
riajre h la section transversale nriaxinnale du che- 
nrdn. 

3. DIspositif suivant la revendication 1 ou 2, dans 
lequel le moyen d'obstruction (50) comprend une 
ou plusleurs cloisons congues pour glisser k travers 

le chemin le long d'un axe perpendiculaire k I'axe is 
longitudinal du chemin. obstruant en cela le che- 
min. 

4. DIspositif suivant la revendication 1 ou 2. dans 
lequel le moyen d'obstruction (50) comprend un 2o 
segment annulaire de menisrane (57) qui relie 
deux parties du corps (55. 56). 

5. DIspositif suivant la revendication 4. dans lequel la 
membrane (57) est fabriqu6e dans un ^lastom^re 2S 
et le moyen de limitation comprend la resistance de 
I'dlastom^re k s'^tendre dans une direction perpen- 
diculaire k I'axe longitudinal du chemin. 

6. DIspositif suivant la revendication 4. dans lequel le 3o 
moyen d'obstruction (50) comprend un segment 
annulaire de membrane (57), fabriqu6 dans un 
mat6riau in^lastique, et le moyen de limitation pro- 
cure une limitation du mouvement des deux parties 

du corps Tune vers I'autre le long de I'axe longitudi- 3s 
nal du chemin. 

7. DIspositif suivant la revendication 1 ou 2, dans 
lequel le moyen d'obstruction comprend une grille 
rigide ou une feuille perform (16) form^e dans un 4o 
plan perpendiculaire k I'axe longitudinal du chemin 
sur le c0t6, situ6 pr^ de I'entr^e d'air. duquel 
repose un dapet (50) qui. dans sa position de 
repos. est d6vi6 vers I'entr^e d'air (14) et, dans sa 
deuxi^me position, est pouss6 vers la grille ou la 45 
feuille perforce (16). 

8. DIspositif suivant la revendication 7. dans lequel le 
dapet (51) est rigide et est articul6 autour d'un axe 
perpendiculaire k I'axe longitudinal du chemin et le so 
moyen de limitation comprend un ressort (52) k 
Particulation du dapet (51). 

9. Dispositif suivant la revendication 7, dans lequel le 
dapet (50) est fabriqu6 dans un ^astom^e r^- ss 
lient et le moyen de limitation est oonstrtu^ d'une 
coufbure introduite dans le dapet (50). ladite cour- 
bure 6tant orient6e vers rentr6e d'air (1 4). 



10. Dispositif suivant la revendication 1 ou 2, dar^ 
lequel le nx>yen d'otjstruction et le moyen de limita- 
tion comprennent enserrisle deux dapets ou plus 
(53, 54), 1abriqu§s dans un 6lastom§re resilient, 
qui. dans la premiere position, sont d6vi6s vers 
I'entr^e d'air (14) et qui. dans la deuxi^me position, 
sont press^ I'un vers I'autre, r^duisant ainsi la sec- 
tion transversale du chemin. 

11. Dispositif suivant I'une quelconque des revendica- 
tions 1^10, dans lequel le deuxi^e moyen d'obs- 
truction comprend un ressort (49) forc6 le long de 
I'axe longitudinal du dispositif et dans lequel le 
deuxidme woyen d'obstruction comprend un obtu- 
rateur (48) rnont^ sur le ressort (49). 

12. Dispositif suivant Tune quelconque des revendica- 
tions 1 ou 1 1 , dans lequel la section transversale du 
chemin est pratiquement nulle lorsque le deuxi^me 
moyen d'obstruction (49) est dans la premiere posi- 
tion. 

13. Dispositif pour I'administration d'un m^icament k 
inhaler, comprenant un corps d6finissant un che- 
min de passage de Tair ayant un axe longitudinal, 
une entree d'air (14), une sortie d'air formant une 
embouchure (1), un nroyen d'adnrdnistrer le medica- 
ment (11) dans le chemin et un moyen de regula- 
tion du debit d'air (3), caracterise en ce que le 
moyen de regulation du debit d'air (3) comprend un 
moyen d'obstruction mobile (17), congu pour 
reduire la section transversale du chemin en un 
endroit situe entre I'entree d'air (14) et le moyen 
^administration du medicament (11), et un moyen 
de limitation, le nxjyen d'obstojction (1 7) etant force 
dans une premiere position de repos dans laquelle 
la section transversale du chemin est ntinimale et 
etant congu pour se deplacer centre la resistance 
du nuiyen de limitation vers une deuxieme position 
dans laquelle la section transversale du chemin est 
maximale en reaction k une chute de pression k 
I'embouchure (1) provoquee par llnhalation et etant 
oongu pour se deplacer encore plus contre la resis- 
tance du moyen de limitation vers une troisieme 
position dans laquelle la section transversale du 
chemin est inf^eure au maximum en reaction k 
une chute de pression plus irrportante k I'embou- 
chure provoquee par llnhalation. 

14. Dispositif suivant la revendication 13, dans lequel le 
moyen d'obstruction est pourvu d'une rainure exte- 
rieure (31) et est retenu dans le corps au moyen 
d'une bride (28) situee k llnterieur du corps, autour 
de laquelle il s'adapte Ifichement 

1 5. Dispositif suivant la revendication 1 3. dans lequel le 
moyen d'obstruction est pourvu d'une bride exte- 
rieure (29) et est retenu dans le corps au moyen 
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d'une rainure k I1nt6rieur du corps, k I1nt6rieur de 
laquelle il s'adapte l^chement. 

1 6. Dispositif suivant la revendication 1 3, dans lequel le 
moyen de limitation et le moyen d'obstruction com- s 
prennent ensemble un diaphragme perform (17) 
fabriqud dans un 6lastomdre resilient iom^ dans 
un plan perpendiculaire k I'axe longitudinal du che- 
min. 

10 

1 7. Dispositif suivant la revendication 1 6. dans lequel le 
diaphragme (17) est pourvu d'une ou de plusieurs 
sailiies (18, 19) d sa surlace sup^rieure et ^ sa sur- 
face inf^rieure et est situ6 entre deux cloisons (15. 

16) fbrm^es dans un plan perpendiculaire d I'axe is 
longitudnal du chemin, les dotsons (15. 16) tent 
pourvues d'ouvertures (14. 20. 21) avec lesquelles 
certaines desdites sailiies ou toutes coop^rent pour 
limiter ou empdcher le passage de Tair k travers les 
ouvertures. 20 

18. Dispositif suivant I'une quelconque des revendica- 
tions 13 d 17, dans lequel le moyen ^obstruction 
(1 7) est de section transversals essentieltement dr- 
culaire ie long d'un axe perpendiculaire k I'axe Ion- 25 
gitudinal du chemin. 

1 9. Dispositif suivant la revendication 13, dans lequel le 
moyen d'obstruction comprend un volet (27) en 
forme de V. limitd k une articulation (25) tbrm^e k la 30 
pointe du V. qui tourne autour d'un axe perpendicu- 
laire k celui du chemin. 

20. Dispositif suivant la revendication 13, dans lequel le 
chemin est drvis6 par une cloison (34) pourvue 35 
d'une premiere ouverture (35) et le moyen d'obs- 
truction comprend un obturateur (36) pourvu d'une 
deuxi^me ouverture (37) engag^e par glissement 
avec la ddson (34), lequel obturateur (36) est 
congu pour glisser centre la doison (34) centre la 40 
resistance du moyen de limitation (40) au moyen 
d'un piston (38) en communication gazeuse avec 
Pembouchure (1). 

21. Dispositif suivant Tune quelconque des revendica- 4s 
tions 1. 2. 3. 6. 13. 14. 15, 19 et 20, dans lequel le 
moyen de limitation conrprend un ressort (32. 40. 
46.49). 

22. Dispositif suivant I'une quelconque des revendica- so 
tions 13^21, dans lequel la section transversale du 
chemin est pratiquement nuDe lorsque le moyen 
d'obstruction (1 7) est dans la premiere position. 

23. Dispositif suivant I'une quelconque des revendica- ss 
tions 1 ^ 22. dans lequel le moyen de r^ulation du 
d6bit d'air (3) est con^u pour 6tre attach^ et d6ta- 
ch6 du reste de llnhalateur de manidre r^ersiUa 



24. Un nfwyen de regulation du d6bit d'air (3) comma 
d6fini dans I'une quelconque des revendications 
pr6c6dentes. con^u pour dtre utilise en conjonction 
avec un dispositif pour I'administration d'un medica- 
ment k inhaler. 



3S 



AO 



14 



EP 0 714 314 B1 




J _/ . 7 ' 



^21 

V 



20 



16 




Fig.KQ) 
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Fig . 5(c) 
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Fig.7(Q) 





Fig. 7(b) 



Fig. 8 
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